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1. 扫描仪的选用,及扫描仪通用接口 Twain 的 C++类封装, 以及编程实现扫
描仪获取充值卡图像. 
2. 对扫描仪获得的图像进行几何变换, 模板校正, 锁定卡片密码图像区; 
然后对卡密区图像进行进一步图像处理,包括滤波,二值化,细化等操作,为图像
识别做好准备, 实现 DIB(设备无关位图)的 C++类的封装 
3. 通过分析几种 OCR 方法及其识别效果，选择使用 MS office 提供的 OCR
接口，完成对卡片密码数字串的识别提取 
4. 实现 modem 通信模块 AT 指令操作 C++封装, 通过串口编程，将获得的卡
片密码及用户输入的电话卡号通过 modem 拨号充值. 
 5. 通过对系统数据流动的分析，分析并设计了便捷的用户界面。 
 
















 Nowadays, mobile Phone has become the most used communication tool, 
in order to keep continuation of communication， it is required to recharge 
for the mobile phone. There are kinds of way available to recharge. Among 
them, a rechargeable card is widely used. To use a rechargeable card, one 
should follow certain sequence, scrape off the password mask, dial up a 
specified number and enter a lot of number string during the call. It is 
awful, time-consuming, strenuous and fallible during entering number. 
Address to the issue, an auto-recharge system for rechargeable card 
is designed in this dissertation. With the system, all that the user need 
to do is scraping off the mask, putting it into the scanner, and entering 
the phone number to recharge. Afterwards, the system will finish recharge 
itself automatically. The system comprises the scanner controlling 
sub-system, image preprocessing & OCR sub-system, and GSM wireless 
communication sub-system. The main tasks finished in this paper include: 
1. Encapsulate the scanner TWAIN interface into a class named CTwain, 
and using it to scan the rechargeable card image into computer. 
2. Encapsulate the DIB(device independent bitmap) into a class named 
CDib, preprocess the card image, by image translation and rotation、
template matching、 the card password region catching、filter、thinning、 
binarization，to get the card password region ready for OCR process.  
3. Compare several ways of OCR and their effects, select MS office 
OCR interface to accomplish card password number string recognition.  
4. Encapsulate the AT directive operation into a class CATModem for 
wireless communication modem module, and through the COM, dial up the 
specified number to recharge for the phone number the user provides.  
 5. Analyze the system data flew, design a convenient user interface. 
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随着社会的进步，手机已经成为现代社会的 重要的通信工具，2009 年 2 月
18 日，中国互联网网络信息中心(CNNIC)在京发布了《中国手机上网行为研究报













































微机平台。并确定了系统的组成架构，使用 PC 机作为核心处理器，扩展 USB




腐蚀等预处理，然后进行 OCR 图像识别提取出卡片密码字符串，再通过 GSM





 从 1992 年 2 月 TWAIN 工作组公布第一个版本 TWAIN Version 1.0 起，在全
世界范围内，对扫描仪的控制就有了统一的标准，而且全部扫描仪生产厂家都支








































4. GSM 通信 Modem 控制子系统 




 GSM 通信模块支持短信，语音拨号，GPRS 上网
[11]
等一系列业务，但其根本都
是通过 AT 指令进行操作，使用 AT 指令虽然很方便，但频繁使用过于繁琐，鉴于

































接口比 DSP,ARM 嵌入式平台要来得丰富得多。 
3. 从软件资源的角度来看，通过在微机上安装 Microsoft Office，我们即可以









 系统总体设计框架如图 2-1 所示，整个系统由计算机主处理器，数字键盘输
















OCR 图像字符识别， 后再通过串口 GSM 通信 Modem 拨打电话进行充值。 
 
 









































数字键盘如图 2-2 所示, 任何在工作中需要在笔记本电脑使用数字的人员都
会称道 USB 数字键盘的强大功能和便携特性.。市面上销售的数字键盘一般是
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